Introduction
This article provides a summary of the outcomes of a recent MSOR mini project to further develop TalkMaths. The TalkMaths project was initiated by the first author in order to use speech recognition to perform specialist tasks such as entering or modifying mathematical equations. This resulted in an application that provides a speech-driven user interface for creating and editing mathematical expressions. Prior to this MSOR mini project, the latest version of the software was implemented in the scripting language Python and required Dragon NaturallySpeaking (DNS) Version 10 to be installed on the user's own machine (this second requirement is still the case). The interface between TalkMaths and DNS was realised using a free software library called NatLink.
The initial main goal of this project was to remove the dependency of TalkMaths on the NatLink library in order to improve the ease of installation and prevent potential future software compatibility problems. This goal has been achieved. In fact, beyond just creating a desktop application as planned, we have created a webbased application that is available for free use at http://www.TalkMaths.org. This web application cooperates with a speech front-end we have written using the DNS Speech Development Kit (SDK). It can accept input either by speech or using the keyboard and mouse.
Speech Front-End
The full licence for the SDK was purchased from Nuance in January 2011. Based on our experience from the evaluation version, we have created a speech frontend interface using Visual Basic. Our idea at that stage was simply to extract the spoken keywords belonging to the prescribed "vocabulary" of TalkMaths, a list of approximately 200 keywords which can be used in order to dictate and edit mathematical expressions at the level currently supported. The speech front-end would run as a background process (i.e. as a "tray application") detached from the rest of the TalkMaths application components. By isolating the keyword recognition from TalkMaths, we could widen the scalability and robustness of the application. Completion of this interface was challenging due to the complexity of the software design and implementation process.
Web Application
The major novel development is the switch of focus from TalkMaths being a desktop application that needs to be downloaded and installed on a user's own machine to TalkMaths -Developing a Speech User-Interface for Spoken Mathematics one running as a web application which can be accessed and used by anyone free of charge. Initial investigation of this concept took place in early Autumn 2010. The benefits of this approach are:
There is no need to download and install the core TalkMaths application on the local machine, since the corresponding functionality is implemented through the web application. The only component that needs to be installed on the user's computer in addition to DNS is the speech front-end, in order to establish a link between DNS and the web browser.
The graphical user interface is now entirely realised through the Mozilla Firefox web browser. Most users will either have this browser already installed, or will be able to download it onto their machine for free.
The application can also be used with traditional input devices, such as keyboard and mouse.
Access to the web site and application is done by registering an account free of charge and loggingin to work on mathematical content that is stored persistently on the server and can be accessed again in The application can be accessed at the following address: http://www.talkmaths.org and upon first visiting the site, the user can create a new account by providing an email address and a password. They are then led to a page where they have to either confirm that they already have a valid licence of DNS installed on their machine, or that they intend to purchase DNS. An external link to a seller of DNS is provided for this purpose. The next step for the user is then to download the speech front-end and install it on the local PC. They can then proceed to the actual editor interface and use it through speech commands which are documented on the web site, or by typing commands and mathematical input. This new aspect to the project, providing a web basedinterface to TalkMaths, opens up many new areas of possible future work which could be of great help to members of the MSOR community who wish to use automatic speech recognition for accessing and creating mathematical content. These future developments are beyond the scope of this MSOR mini project, but clearly this initial funding was essential to take TalkMaths to the promising and already potentially very useful stage it is at now.
Testing
A usability test on the original version of TalkMaths was carried out during 2010, involving 18 students without disabilities and one student with a motor impairment. The results of this study suggested several ways in which TalkMaths could be improved [1, 2] .
The minimal requirement of the web application was a proof of concept, and we have tested TalkMaths amongst the various project members in order to ensure that this functionality is provided. Additional testing will now take place in order to ensure appropriate behaviour of the application, even if unexpected or incorrect speech input is provided.
Conclusion and Outlook
Currently, the speech front-end is compatible with DNS. Integration of other speech recognition systems such as Windows Speech Recognition (WSR) would be highly desirable and will be investigated in the near future.
